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ABSTRACT: The objective of this research was to study the effect of the nozzles number recirculating water
discharge pipe and the tray shape on survival rate of Nile tilapia (stage 3-5). A factorial experiment in completely
randomized design with three replications was used. Factor A was two nozzles number (one nozzle and two nozzles)
and factor B was three shape trays (rectangle, circle and oval). The second stage of tilapia egg hatching started with
5,000 eggs per hatching tray, and the egg survival rate was recorded at stages 3,4 and 5. The results indicated that
survival rate under two nozzle tray (86.06 % and 69.86 %, respectively) was higher than one nozzle tray at stages 3
and 4. In addition, the two nozzles type with oval shaped hatching trays had the highest survival rate at stages 3, 4
and 5 with 85.83 %, 69.26 %, and 60.00 %, respectively, followed by rectangular and circle hatching trays. Our results
revealed that two nozzle water release pipes with oval-shaped hatching trays was an efficient hatching technique
which contributed to high survival rate of tilapia fry. This hatching technique is an alternative for hatching with a
high survival rate.

* Corresponding author: siriporn.ko@udru.ac.th

Received: date; November 11, 2022 Accepted: date; March 27, 2023 Published: date; May 10, 2023




UnunNYms 51 atfufl 3: 499-511 (2566)./d0i:10.14456/kaj.2023.38. 500

Keywords: survival rate; water nozzles; hatching tray

unin

nswanUananalulneuwazsnassmaldtinsiauimedauarisnsuanet oo (Suma wagAny, 2564; Jalu
et al, 2022) luuszwdlneduldiauisnswanUadniundussesnauniy 50 U (Ties, 2549) lnslewinsyuiunis
nangnituguaiiilingustasdiftelyinssuiunsnaniimnuiuasioedenisdanisuazanansandngnitusuanlaluy3anaann

@ 1

Tunseurunsnangniuguananunsautseenidu 2 druiiddny duusnfentsiassuasdnnisweudiiug @l 2 Aonisnnz
flnuazoyunagnitug dwsunmsidsmewdiuginisdesisluefu (Wasn, 2555; Rahman et al,, 2021; Gyalog et al.,
2022) UaTuunvsabuad (WSSAs wazany, 2538; Maria et al,, 2021) wazlunsedanviuassluvanu (931 wasnssues,
2536; A, 2559) Fatlagiiunisdssieuiiuguandalunsyduiuass luveduduiilongan omnuanifesazues
msnslvsseunasiimaansudnldveauivaigeiian (G1Uuius uazaae, 2552) nsruunsnangniuguadatonisnis
swsldanuinuivawdiunmeinlussuumedinldan feenuuuniiedeunuuiasnaununisiinlelunveus]
Uan (nsseues wazmniz, 2538; uguen, 2553) sasmmilivandasvesi 1 ldlunmefinuundmieneiinuuaveuiiininda
lAnnszuainlvanunasatian (150 wazuntiuY, 2549) saunladlunsaeiinldvarlunuddeadnunsiuvien
wane (hasuinia) Bent “ssuuias (afgned, 2560) wiesvuutheu (Tuiiey, 2500) elinszuathiamlivada 99
Duldussanlaan (demersal egg) filvunalvg danidnann (Nassrin et al., 2016) awnsadesasslunseuaildaulavan
ﬂ’mmvﬁ'wéiwzﬁ 5 Lﬁuiwzﬁqmeﬁ’@umai’awmuﬂuuﬂiaiLLasa’uﬂiadﬁfJifﬂﬁLm (191AYNT warAy, 2559; Little et
al,, 1993; Koji and Norihiro, 2007) uenainszuuiinlivafauuniuuiandetiduuds Sdlnsimuinisldanmmisin
wuutusunslunuauou Inefeuldonngunssdmvasufiuinoun 27x42x8 wa. vielndiAss aunsoimnziinlaadald
5,000-7,000 Wad AUMUAUTINIAMNLLILIINITRIEFVUIAEUENAUONAT 2 U, I1UIU 2 U Tilvaruudafing
orlludoudihivuia 18 - 20 desny/ia TusumisuTnuaesdandm dWedesiuliniegnuailuasen (s wazumiiug,

2549) mMsiwziindagaiania waid sndudealatiliiAanszuaiiuuunyuiunigluaimmgilnideliladanians

o
U = a

wisuinaeanatieann1snawiviuaulyvanuide wagiianiuauAunINITEnIaNIsIeiln Amludsdouaieseuy

winziinldvandadussuunyudsuiiuuula Yszneumesisdl aailnlaval deuideun wazdaiuimdsinde laedid
iuanamigiinlivanluanusailuguetivn anturihnisguinfiiiunisiidaudduluifvdadaiuindauuveds
wifefiufAudszana 3 u. dewesesguiiauiivignea (centrifugal) wuuguuddesiililnaasnandafviiuuvegemiy

wsaltiugavadlan (gravity) Huvietdngainilnlivandnasmuideuduigdnslussuunaeniial nsddeninnduly

v @

sfafvinaziinAnusuansuilosnanenudsaniunisluvie TussuuriaUnAnaiAusuanvoIlede 1060 way

gunsalTINiuaEiA19g5E1nIe 20 % - 50 % vesANNRUARYRaleY artulumeUfiRimnssruuvieduinasauyflvivese
Tosie wazgunsalwariiniueiauyaoguseanns 20 % 83 50 % VeIANY1IRTWeWIE (3TNT, 2551) NMsNazidenala

2
%Y

uhtuegfussuuriefigunsalivanflegunniiiedle WeswnszuuvelunAdeddgunsalvantegliundn dsluay y@li

v

See

A mauyavestaransdiaUszain 30% vesnrueaTieste TumsmiavenaesguLnazdoni ALduan
wanBlusamfunssiudug uaznFenusafuiomamanianiuil “useiugnd” (total dynamic head) fyaunis
total dynamic head = static head + A usuansuilosnanarudoaniunielurie x 1.3
deldussdugniuassnsnisguiniifesmaudafissannsafuamunvesemeiildiuiadssguinldan

v

aunseadl



KHON KAEN AGRICULTURE JOURNAL 51 (3): 499-511 (2023)./d0i:10.14456/kaj.2023.38. 501

QH
w = £29=

n
0k W = swsfaasuamas

= ANTUILULLASHN kg/m®

= ANANNLRR AT 9.81 m/s?

N

o
g
Q = anmmsvadsFumadu m¥s
H = usasugnaidummsg

n

= s AVBN NIBLATEIQ LN

faufuihdatieggaanfiunnuduresilussuuondivdesiasgmamneilnlivalnesusiin mslwavesi
aelumamgiinlduaedomadanisuuiudase (free vortex) voensziatn nmavyuudasyagyliiinmslmauuy
i %né’nwmw‘%awqﬁﬂiimﬁiumaamimgmuﬁaszLLasm'ﬂ‘waLLUU{juﬂauﬁy'u%ﬁﬂﬁLﬁmmsﬂismEm’nm%ﬂuuu’gé’mﬁa
(circumferential velocity) vasmsnyuiudasy Tnsanuilunndudassiudulufianisoonanaqudnansuazanadly

famadmaaaudnans anusalunndudavesnismyuiudas agAes anaaul Al AuALE NYaAUgNaUeIN 1T

(Figure 1)
velocity circulation
circumferential
velocity
diffusion acceleration ro
concentration

Figure 1 The occurrence of free vortex and the relationship of circumferential velocity

to distance in the direction of ejection from the center of rotation.
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Figure 2 Nile tilapia hatching system.
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Figure 3 Nile tilapia Hatching tray.
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Figure 4 filter and circular system.

Figure 5 Nile tilapia Hatching tray on pond: A= Nile tilapia Hatching tray with 1 nozzles pipe,

B=water direction by 1 nozzles pipe.
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Figure 6 Nile tilapia Hatching tray on pond: A= Nile tilapia Hatching tray with 2 nozzles pipe,

B=water direction by 2 nozzles pipe.
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Figure 7 Nile tilapia hatching system with 1 nozzles pipe and egg hatching tray shape:

A=square shape, B=circle shape, C=oval shape.

Figure 8 Nile tilapia hatching system with 2 nozzles pipe and egg hatching tray shape:

A=square shape, B=circle shape, C=oval shape.
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Table 1 Water flow rate hatch under different number of nozzle and tray shape in tilapia egg hatching tray

Treatment Water flow rate (ml/second)
number of nozzle (A) Stage 2 Stage 3 Stage 4
1 pipe 2.03+0.35" 2.13+0.27° 1.77+0.14°
2 pipes 1.53+0.26° 1.53+0.26° 1.27+0.10°
F-test (A) x* x* *x

tilapia eggs hatching tray shape (B)

rectangle 2.03+0.37° 2.13+0.37¢ 1.63+0.27¢
Circle 1.55+0.43° 1.54+0.37° 1.40+0.22°
Oval 1.77+0.27% 1.83+0.27° 1.52+0.35"

F-test (B) o * o
AxB ns * **

C.V. (%) 13.85 13.11 3.18

Mean in the same column with the same letters are not significantly different by Least Significant Difference (P < 0.05)

ns, *, ** Non significant and significant at P < 0.05 and P < 0.01, respectively.

Table 2 Effect of number of nozzles and tray shapes on water flow rate in tilapia egg hatching tray at stage 3-5

Water flow rate (ml/second)

Treatment Stage 2 Stage 3 Stage 4

1 pipe 2 pipes 1 pipe 2 pipes 1 pipe 2 pipes
rectangle 2.27+£0.42 1.80+0.00 2.47+0.12° 1.80+0.00 1.87+0.11° 1.40+0.00
Circle 1.90+0.00 1.20+0.00 1.88+0.29° 1.20+0.00 1.60+0.00° 1.20+0.00
Oval 1.93+0.31 1.60+0.00 2.07+0.11° 1.60+0.00 1.83+0.58° 1.20+0.00
Mean 2.03+0.35 1.53+0.26 2.14+0.27 1.53+0.26 1.77+0.14 1.27+0.10

Mean in the same column with the same letters are not significantly different by Least Significant Difference (P < 0.05)
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Table 3 Survival rate of Nile tilapia egg stage hatch under different number of nozzle and tray shape at stage 3-5

Treatment Survival rate (%)
number of nozzle (A) Stage 3 Stage 4 Stage 5
1 pipe 82.18+3.19" 66.10+1.45° 52.00+8.35
2 pipes 86.04+1.80° 69.86+1.60° 55.00+4.74
F-test (A) ** *x ns
tilapia eggs hatching tray
shape (B)
rectangle 85.61+2.11° 68.04+3.19" 54.00+2.68°
Circle 80.90+3.15° 66.64+1.79° 46.50+5.61°
Oval 85.83+1.36° 69.26+1.63° 60.00+2.68°
F-test (B) > *x *x
AxB > * *
CV. (%) 0.76 1.29 6.06

Mean in the same column with the same letters are not significantly different by Least Significant Difference (P < 0.05)

¥, ** Significant at P < 0.05 and P < 0.01, respectively.

Table 4 Effect of number of nozzles and tray shapes on water flow survival rate in tilapia egg hatching tray at

stage 3-5
Treatment Stage 3 Stage 4 Stage 5
1 pipe 2 pipes 1 pipe 2 pipes 1 pipe 2 pipes
rectangle 83.71+0.41°  87.51+0.45°  65.20+0.74° 70.87+0.92° 54.00+3.00" 54.01+3.00
Circle 78.03+0.27°  83.76+0.38°  65.23+0.69" 68.05+1.23" 42.00+3.00° 51.00+3.00
Oval 84.79+0.89°  86.86+0.80°  67.87+0.63 70.65+0.67° 60.00+3.00° 60.00+3.00°
Mean 82.18+3.19  86.04+1.80 66.10+1.45 69.86+1.60 52.00+8.35 55.00+4.74

Mean in the same column with the same letters are not significantly different by Least Significant Difference (P < 0.05).

G

wamiﬁﬂmé’m’]mssammaﬁuaagﬂﬂmﬁaiuszwwaﬂnlﬂﬂmﬁaviaﬂdaaﬁmw 1 uay 2 %adn uazzunseanadin
ljanfafiunniatu 3 uuv Tdun nssdimdoufiu vssnan wasnssd TnsUdesiluadouseidemasanar wuih Tom
fiaszerd 3, 4 uaz 5 Aungdinlussuureudesiuuy 2 e fgnansseanmegendiszuy 1 e Tunngunseanadinly
TnssvuuvieUdosinuuy 2 shian nniinlavsed f8sn1ssennegean (86.86+0.80 %, 70.65+0.67 % way 60.00+3.00 %
AUENRU) T8989UAONTIA 1A sufiud (87.51+0.45 9%, 70.87+0.92 % way 54.01+3.00 % ANUAIAU) LazNIINaY
(83.76:0.38 %, 68.05+1.23 % Az 51.00+3.00 % ANAIU) variiszuuioUasinuuy 1 ¥an aedinlunsIgnuand
§P51N1550AR"Y 84.79+0.89 %, 67.87+0.63 % AT 60.00+3.00 % AIUEINU NITIENALUAUEN 83.71£0.41% |, 65.20+0.74

% Lag 54.00+3.00 % MIUAIAU WaznsInau 78.03+0.27 %, 65.23+0.23 % Waz 42.00+3.00 % A1ua1au FatunnTngitn
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